INTRODUCTION
In this short article we investigate complete controllability of the control system with impulse effects dx t
Ž . w x s A t x t q B t u t q f t, x t , t / t , t g t , T
Ž . Ž . Ž . Ž . Ž . Ž . Ž .
x t s x ,
Ž .
0 0 w x Ž . Ž . where, for each t g t , T , the state x t is an n-vector, control u t is an 0 Ž .
Ž . m-vector, A t and B t are n = n and n = m matrices, respectively, with piecewise continuous entries, and 0 -t -t -иии -t -иии -t -T Ž . are the time points at which we give impulsive controls u t to the system. surable with respect to the first argument and continuous with respect to Ž . the second argument. The control u t is said to be impulsive if at t s t k the pulses are regulated and are chosen arbitrarily in the rest of the domain. Study of such a system received much attention in recent years due to the fact that many evolutionary processes experience an abrupt Ž w x. change of state at certain moments refer to Lakshmikantham et al. 5 . In w x 6 , Leela et al. studied the controllability property of a time-invariant Ž Ž. Ž. Ž . . unperturbed system i.e., with A t s A, B t s B, and f ' 0 in 1.1 . In w x 6 , it is stated that the time-invariant unperturbed system is always Ž completely controllable. However, only controllability to the origin null . controllability is established, and that in a rather tedious manner. In fact, controllability to the origin follows very easily if one notes that, at any arbitrary time point t , an impulsive control may be applied to the state k Ž q . x t , keeping other controls to be zero, so that the system is instantak neously driven to the origin.
Ž We obtain conditions for complete controllability of unperturbed i.e., . with f ' 0 and perturbed systems separately. Section 2 deals with complete controllability of the unperturbed system, and in Section 3, some sufficient conditions for complete controllability of the perturbed system Ž . 1.1 are obtained.
CONTROLLABILITY OF THE UNPERTURBED SYSTEM

Ž .
To study complete controllability of 1.1 we first study complete controllability of the corresponding unperturbed system
Ž .
x t s x .
0 0
In this section we prove the necessary and sufficient condition for the Ž . w x complete controllability of 2.1 . As remarked earlier, Leela et al. 6 Ž . Ž Ž . Ž . reported that the impulsive system 2.1 with A t and B t time-invariant . matrices is always completely controllable, which is an incorrect assertion as is evident from the following example. Ž .
That is, the system has the form 
Ž . 
For time-invariant system 2.1 we have the following Kalman rank condition to check complete controllability, which follows as a corollary of the above theorem.
Ž . Ž . COROLLARY 2.1. Suppose that A t and B t are time-in¨ariant matrices.
CONTROLLABILITY OF THE PERTURBED SYSTEM
We now give sufficient conditions for the complete controllability of the Ž . w x perturbed system 1.1 . The solution of the system in the interval t , T
where x is given bỹ
We assume throughout this section that f satisfies a growth condition
Ž . Ž .
There are various sufficient conditions on f to guarantee that the Ž . nonlinear Volterra integral equation 3.3 has a unique solution for every fixed u. In this case we can define the solution operator Henceforth we assume that the solution operator S is well defined and Ž . Ž . satisfies either 3.8 or 3.9 . Under this condition we obtain the following Ž . result for the complete controllability of 1.1 . 
Ž .
iii T and t are sufficiently close.
Ž . Then the system 1.1 is completely controllable.
